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(54) MICROPOROUS SOLID ELECTROLYTES AND METHODS FOR PREPARING 
THEM 

Abstract 

The present invention relates to the lithium secondary battery which the solid 
electrolyte had, and the manufacturing method and that solid electrolyte of that solid 
electrolyte are used for an electrolyte the conductivity which smoothly makes inhaled to the 
transmitted film adding the inorganic absorbent in manufacture and giving a porosity and is 
excellent about the lithium ion. The absorbent uses the inorganic material in which ihe 
particle size is 40 PR or less. The polymer binder uses against the liquid electrolyte that the 
solubility is little. And the transmitted porous structure of the film introduces with the wet 
coagulation method. In the room temperature, the solid electrolyte of the present invention 
has the ion conductance of about 3*10 -3 S / cm through the White heat. In addition, the 
reactivity about the lithium metal is less. And it is not affected by the humidity and 
temperature in the process of manufacturing the film which is transmitted because of 
adding before the battery package after assembling the liquid electrolyte disassembled with 
the moisture with an electrode to a lamination or a pressing etc. Moreover, the thermal 
wake, and the electrochemical stability are excellent. A low reduction of the discharge 
capacity is required in the rechargeable procedure of being repetitive. Therefore, it is 
suitable because of using as the electrolyte of the lithium secondary battery. 
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S V3S H2AIW ^7IM S*»a i?F&E LfISi ^CW*> BtlS Sj« 3M3 

oi sjgei gag 4= z\o\ siboisdd chsb ^4*r se^i ^ asi arts, nae urn 
°j as a uae nai sabs aaas a^fs ai omaxm w.aop. ■ s^S^ 

37171 40** 01**2! ^7IMM AhSoQ , H^XJ- Sttfii^ ^53! SaSWI CHoB goft£7* S)g 2# kmol 
D», 3*81 era QSS 72^ ^aOil £gJ*H^. S W32| Hxfl StfiSS gSQIAl ^ 1 LH73 
3x10 s S/cm §5.2] 0IS 3ffl ffS OHJEh EIS S^Dil CHtt 8|fiDI. ^SM 2)$H 

^HEI^ SNSB a^}3U tUK £IOIU0lfi £^ 2H3 2Btt * 3KI 53 

7i dish ans *m asws wswm ££21- ^soii stm yrxi s&q, s». g*i, 71*1^, a 
7i e»s«oi *»a irsmai ttasesi ^i£°g, as omaara 

aw 

s is s hssi na a«is2j a?iaro*j srsfls •swi sioioi a**a 

£I^A*gOfl (U-g £fi 1311 SEAI^J- £30112, 

£ 2£ S H5fl a*HI!# Aj-g*]- §W2 ^^Ofl COM »3 sag £AltT 

£90IQ. 
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S USS OWS XI (secondary cell)0fl AfgSfe SoBH ^electrolyte f i lm>0fl 5.^ 2J2SA1, 

%^mn um\ os« ^^i »s s area s«g ejoo *ing«au- eiis 
(sa t^Ai oi^ -sihi a*ia'oiEi» §t»# e^ks owsxia §gs urgoui s>R2r m^awim 

2X1^ 3EI3 SSHgOISrS All 7FXI 71=32! 7g£it 7W3 212DI, gTtt! 

XflSS^ Ell g^OlU 3S QISOI ##££]( intercalation)! 4 SJ£ Sttltt S3. 
HHfS*MI& &±J|£LU 3SXI- XH^l Ar§S" 4= SiQ. 2R*i *8£S= EieOIS^i sZte'SQI 7rn 
t} HS3t CHWOIDI, OHJ-SISKHI^ EIS3im£!»S(Li CoO,), EieU^tffl#(Li NiO ; ), SISUB3» 
M#£rt (Li Ni Co , 00. ^iUSS! £lggKKi»g(U ,MnA ). OlttSSZKMnk) EH- ITS E£ 
H^Xj- Ahg& 4 2!D. ^Plt!" 23AS Sffl qfl BftlBI EB*e OIS SEg DHMq± 

(natrix)S ^SW 4 2D. 

3gXr SoBlg AtSShS SX? = *M SftlSS Afgofe SXIOil dloH $|£0| 33 371 

g^sjoj o^g.MQj ^jCHUH^, DSt!" ^EH^I £S0I Xr^sCT gOI*ID= g2| 

§§g 7R3Q. 

OEM, MEI^AICHIl?S(POlyoxyethylene)2F SOI 3gXPf g^OISffl- 2713 £S^gOI 7fe 
tf OIS g£g 5ftlSt= 3^*01 S SE«g 7HB 4= 21D= Ate! 01 H3S OlfflS OIS SE 
S 3SXK 3 3S7* StHSOU CHt! 3^= &V«I SSEICH SQ. 33 Lh MEl^AIOfllSiah I^S £ 
4= 3gXKPure polymer)B££= 0IS3EE7f #S<HIAi 10* S/cmgE£ DH^ ^T7| 10 SOU* 3X1011 3g 

7teSf 10 J S/cm 4=52| SEE! £017! WHAi£ 100*c SEW EiffHOt tfO£ SXiISM B3 

*Joa^ ji^xf 2*111! S^?°l HMS SEEM 7H2AI?l3Xr 20I»D. 

3tt» SoHSOIiAISJ 0IS2J SES 3^AF Ah#2J §SJSS ifiS t!Ch^ A^Oi Si^SDfl CB 
E1-, OlSSi SEEg t^AI^IHAf AIE^ 3gX^ Ar^2J §7W=?I£ Stf^g QtlEICH 

^Ch gS^?l(8lonsky) ^S 5^Sh2l(phosphazene) ItM II^X}^ ^iflOil ESSH31 10 5 S/cm2J 
S3 SEEM ^ StHl'^ Xfl^t*- 2i£U(/ Xxj. , 106, 6854 (1984)), #71 S*BI!S 

SEE2f 7I«5< &E3CHIA1 Oi^^CK 

OI^OilE, HMTra ISSe ^71 ^l§H5l 3«»2| ^AI7l7iU ^7IM^M §7^ 

€ Dgt!- AIE7I- 01^0173 aSTJSU- 01*013 (^M SoHl'M St^WI $ 

4^ 3S»S«§S SEE! £01X1 filSOID. 

OIOH BWI, OR^H n 5,219..6?9s:B| 1 ^EH(gel-type)2J -H^XI- LH CHI S 

oH^oi trsEioi si^ ^^sai, 7i?n^ej i-s^oiiAi n^xf^ mgm soie5aie mmw ?ms 

SEEM Jm SXIS^J 7^1 SiiAmKO 0 4SI S^H^M mJm^ ^(activation) 

^E^ SZ^ 5101 0ILI3> S«I3& BS&e lH§0fl 01 Dl ^tfl S§8§24 gS¥SO| 

EICH #€H0|Q(3^XF §°^2f «jH 3«S2| ^&SS ?H^St»a). 3EiU, #71 DR^ ^ 
5,219,679^ Stfi-lS EIH 3^1 CHo« ^g«OI gEIOBl^UMl (polyacrylonitrije)^ ^S 
3^Xhl Steffi SlOiAL 2X13 S3 A}§7ia SIM AHDIOil &g £32101 ^ 

^£|H, 3 §21- Xj^OI Xl^^^s §7^h?ii SCfe S*II2# 7fXI3 2iCh 

f>B, ^HgAhEI(Scrosati) SS EIM S^lhHl &^S0I ^S aEIDiHHHIEK)BIiaiO|E 
(polyraethylmethacrylate)g Args^OI 1 ^EH3 H^Xf S§8§# ?S ^§^CK Etaoiroohm. Aota, J40, 
991 (1995)). 3MXF gg£SAi SEIDiilOliEfOBicilOIMl MSS^ 01 SofilS EIH SL^Hm @H 
-SOI ^OiAi, S S^ S3 Oil Ad 3 Xi^7F ^#0i OlOloHZI— §SM 7MU- 7178^ ^ESOiiAi ^1 
SfSS SOI §E2j &E# ^71 ?I^|AI™ 3MXh£j tUFl S7FAIS0I: SS, 01 IHSDflAI 

2EE71- 10 4 S/cm GmZ 1CHXI71I SLfe Sa1I§s 7fX|3 SID. 3ti, 1 ^EH3 S^BIS SJfllgg 
^ Qlft,^W 2!CHAi SoH^2J a^OiiA! gCHLfe ^il^SSJ 7|tH 4 a£°g, 73 § 7|^g 
oh 9H*Qg£2j 01*1- ^o, ^ a s noil n^g 2£E3 2,^7^ ^91 ^Sl- OI-UEL °^xfl Stfl^' 

Oil StJS EISSOI §71^3 4=^2^ m^o\0\ SflH7l OH SOU ^ES *H7iSJ- 731^ M^I7l7f H 

fi^HIfe BSOI 21CK 

DR^ol ^1 5,296,318s, DR^ol HI 5,418,0912: ^Oil^ #7lt!* S*flgM# agSHlX} S# 
(hybrid) 3^XF ®tm M^M »S»B 2tQ. 3 MX* S^«^S 1 3MXF StBSOl 3>S 

SSC^Jffl Soggg DSf t,^oH31 EIM0IS3 SE7I- goH 3*H£|H£ SoHlHf SAF^ S 

EE! 51)# 3CH^ tfEIBAI 4^3 StFS SJ&ol 1T£ ^«l StlSft SXl^ 3} 2 Oil g7F 
tJ^S^i Still Xil^ ^gOilAi 4M^i 3%fS 51 ^ 4^ aSElh 3E1U, StU^ Sfg ^Oil 
«!a Stilll g7^f7l 101 SOil S^Bl ^ LHOil^ ^gg 4 SJ£ Xei(site)U ^MOI 

SoB! ^ LHS 4= £J§^(driving force)01 ^fi^j-Q. OIM ?io8 SoH^ ^ XOSofe B 

nWM 7^Xi|g Cl^a=l^lOIE(dibutyl phthaiate)! ^7^3 SXI SgOl MB ^ E^ (HI 

EDM ^ ^7igQH^ ?\±%\w $mzm ^moi §as 4 xiejm Bsaa. 3eiu, u^m 
zmmmm hfsoi oigwi qhschl ^9201 ^3 sxi 4moi «§racs 

CHlFaiM ^1^ Xr^tW CHULf— xlS^ei 7^X1711 

HFEfAl, B ^Xf#S t.R^^^J SI 98-57030^09 Ai S^8S§ g4S 4= 24= S4^«l 

(absorbent )g 3^Xh OHM^I^ LH CHI g 71^01 2^81 ^ ^B^3, ^fl! Soli IS SXI £H0| it!" 
* #g5Kactivation) 2^0ilA1 E^jSia, ^71 S2H 7IS°j S73IS# «B§m37J SKQ. 

^■71 nm SoB^2j s^ni' ^s asa ^ehooai ^mzt 3^xf it.^s ^stioi si^ uk 

3MXh B»a= Cr± tttKdense) ^51 7hXI3 Sl£°^> aja S^l^ g^EM *^AI?I ^4 
^ Ell OIS SEEM ^Olotfl ?loW, S ^"SXUS tR^^S XII 98-57031 SM A) SoHl ^ ^ 
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a§« sismoi ois seshi oiatr van 21*1 n*o ois 

2E£7f t*2U g°, Oil 01©*!" H#(high rate) ftfflS 2^01 S4tfBXI= 4= 

»a. 

□Em, ti- i§ q uokjk sm^eis nrgcHiAi md m&m mm 4 sxi 

IRgOl EH=HH Sl£°g, 3oHS' ^Oil B^HS S SXI2I ^gAIOil 1 

«i g4:xii°j wttm aa almoin z^** ass «oi msi nwoi ^£§1 agan si 
a. 

u&tM, oiat!- r^w *m$v?\ $\tto\, b «ss a»a So«§g s^ir ^ sj= 5 

wow 2x{i 388§s ;k^qw 2101a. 

^sti bmssi §o\zm tm urn s*Bg°j a§ 01s sssg vgAicm sen 

SAB H2«Ka» SKr 3S0ID. 

£ »32| Hfll StlHS ¥4*H|g i^tP ^2 01 Ail □§« Eel 01 2l£ 3*13 

e» OIS S£S «8S S«I9ff SUttD. 

g SAO AIM A) Soli^ SIDISf aSgEHOIH ^x-fl 2tB§M £S$r2 2JAI SfrS S«2| Sfil^ ^ 

Initio. 5h«i a«sm stsm sj^hs 9*mt nm ^eh^ owxieL ?ie m^o\ nn sai°i a 

$81 gjog^Fj ££*K ^x-il SASH ?^E|£ ffly^S X|g$K7l ?|5KH Hxfl SfflgOl 

EE *a?|£ *CK SE*K g?\ S^BBta 3fe 2S. 2*139 4= 2J= KS0I7ILL J£ 

~, Hid S5H§2| e!*jfl SoBSM CH^ tf^All 4= SIDIfjQ-. 

^| SfS HrlT^r>fl^, (Phase inversion aiethod)# OlgffrOl Xfl3iW ^ Si^ 

uk nast wiss ^sai- a^^oi ach ^^a(«et process)^ g^Hiai- ng» g&fflsy 

HgW SlfSffl^ gOH (solvent )M go«A)?j Oig ^2J ^EHS ?\t±m$! 5\, &?\ ©OHM HMXf 1 
&HIH| d|§0H (nonsolvent)^ ?l 3^oK)1 XiI3E§fe ^OIQ. ^3 OIL 2*!S(dry process)^ 

H|gOH> ?\S SS^KPore former), ^^^(wettlng agent )M StT&IOI ^1 ^EH^ ?H^Htt ?! 3 
01^711 DSS Stun Sjtlfl 0IS2j£^ S«§§ g^AI?l= 2r§l 7lfl 01 

»sws nm swiaoi stsoii 4= sia. 
mew, a ^shj Ha a^i§s, *m snmm ^^owu t^Aia ^ a^ 

Ctt * SICK Oi^Til fli^si nx^| 3MB 2| Ell 012 «S«AI 1 LHAI 3x10* S/cra 

«ia So8§# Ir^SCTU ^4^^# tJ^AIS ^ £4tffi£fe aSS2i| 2MXH_h 

Ml# Arglf 4: 2ia. 

g^ilS- ^i8M ^?l(bulky)y £.^l?r H^XIU 
2ESSr01 aSSOi £Sa MEI^^^?« (polypropylene). MBIM|g(P^yethylene), 
EIS (polystyrene), SEI^E{|g>(polyurethane) §01 2J£DI> SSJHSWa 1=(puIp), QgS^ 

(celluiose)St S^a(cork) ^£ Ahei 4= ^Q. 

o^jg g4=XH^ fflTJ, iftrM SXF 2 M£it£1^ (mesoporous 

molecular sieve)^ 01^012 5MA1 flBjg SU ^ §^ 0I«2| S^f Ar©! 1 4= »a. &1 
- ^MSEI^UOI^(montmorjllonlteL 

^ ~ "in, fe^i 4^ 

^OIU(alufflina) 

^ - #'4^2^5 / M^sai^ mm^t! ws= ^ei?i- §^ ^trM was 2 lhxi 3th ra 

^ 7IS 5{g(pore dianieter)# 5fe ■ 4^ Sia. S^h gW S M55EH 

^ ^AFxll^ 291 OtISAi ^SS g^MOl g 012 A*SS ^M^J SEH^ 4=£ 2ia. 

hi m%o\ soisa^ Ar^oi s sswm *ise »3£iaa. 
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um ohei, &ai gg*> mt sol sewa n^ft smsmais ois^ se:?* a«w -ami 
°i §5igo« eisb ^s^s^ strepi iih^chi ois seeoh oixi^ sesj gtroi oh? bja ueh-01 

SP. R^WM H¥K Af#2J g3}S01 ^tfaOl 018 SEEI^ 3 Zte*PI UH^OH SXI 

S^OI DH? UWXm SQ. g SSWAI& SOI Afgsfe S^OU^ OIS 2E20I 

tfggoi, a^oi ses4 stm m ^y\m g$mm MBtm aa> ss^a Sos^ 

2) ^gUfe 1TEI SE2J gtr g wtj gt£ ^ oiq, c£e^ £ LHCH3 ^3>IM0I PIT t!SS££, H 
gtt g°| S?lsOI fflSF©3 tf5?S StBSM BISK* i?» E£ 49T §011 CHSt flOTOI «S8DS 5 
SE 2^ 4= SIP. 

[[EM, 0I»SK|2J 3SH1 °m ^^SMHI SiCHAI ?7IM §4fli# A^Sr^ 201 g^Xil 
1 Argsfe 2SP UlgSittff VUtt 4 BSD. 

9?il 87tSF£ SSBSS fflWW Sfe 2£gffl 2*81 S|£| ggg 

30 IHXI 95 SSX0II2 Qj^ 01^3 3 WIS 50 LHAI 90 SSWDID. S7rS0l 95 S9* OteHDIS, 

2^hi 2*21 jitpi 2e?i- swan. 30 §m oiwia, sua stiss S4*fe ss?oi »*ih& 
gg:& aoi, ewe^w 4o*moisie! 201 H»s!sm ssi 20*0°! 201 un^ia. 

H^tt §Sffill3S MeiUiyaS!SSEH3|E(polyvinyMdene fluoride). HiyEiaSSEWIE^ *S 
AfMS5=SI!S!!(heaxf luoropro?ylene)£] SStttL HIV EISA SEKNESI- ?4ttEIOItfOnl0ic 
anhydricte)2J SStfS, SEIUIV M^EKDIE (pot yviny I chloride) , BEIOflHDIIEIOaseBOlM, SEHMBOr 
HiaOIE(poiymethacryiate), MSIOMaOIS(cel lulose triacetate), *El^a&, #EI^£ 

(poiysulfone), 1EKHIL11 e(polyether), ■EINV3QIU SE^eSM* ITS MEl#aiS(polyolef ins), 
MEI0iil?fl^AH3IE, SEIOI^BSKpolyisobutylene), SEI*BCIffl(polybutyldiene), MEIUiy^s 
(polyvinylaicohol), MEIOhHS^LI^IKPolyecrylonitri ie), MEIOIOIE(polyiiDide), KIUIUSSV 
(polyvinyl formal), 0^3^^UM^^1C[21 2?(acrylonitri lebutyldiene rubber), Dill?l^S^^LI 

a BSFffl (ethy I ene-propy I ene-d i ene-monoraer) , Efl M BKMII MO OfHB MOI M ( tetra(ethy 1 ene 
glycol) diacrylate), gEiaDill^^^(polydimethylsi loxane), SE|? r MUI0l^ S ^Ej5 12^ 
(polysilicone)S Ol^OiS 3CHIA1 E£ 1 01 E^ 0IM5J SS«a?h UfB5|*r 

S ITSS Hxfi OHM^i^S Ar^tl^ QS« Si^^AM, 

Sofll^ 0IS0I §01^73 *^^E 12*11 S^l'BI Elg 018 2EEg tf^AISQ. 

oi &m qss as s^^s^, »Aj2i ^gih iroi, mum *m w^stf $ digon^ stsaj 

SVaSI gOH^ N-Qil ^Ej 1 EICI ^ (N-inethy I pyrrol id! none) , PDil^5M0f0K)iE 
(dioethylformanide), □QflSOrAIIMHDIOiE (dimethyl acetaa I de), aMEfolES^©(tetrahydrofuran). 
OWMLIMl(acetonitri le), A!gS«I^S(cyclohexancne). M^^K chloroform), 
(dich loromethane) , n AKHI § 5^3E0K3|-0IE (hexaroethy I phosphoram i de) , CiOfl 1 A| E 
(dimethyl sulfoxide), 0 WIS (acetone) S P^(S(dioKane)£S OI^CHS 2 MAI tsU E^ S 01 

UMAf HI^QH ^ 1, OBiM(ethanol), Oi!l?!!SEI# (ethyl ene glycol). ^EI^IM 

(glycerol), Or/djg, PBSSIHI&, tHI H OWfl EB 01 M( ethy I acetate), ^SSCbutanol), H&S(pentanol ), 
^A^(hexanol) a CHI as (ether )S 01^013 30iiAI §H_h E^ S 0I&£J StSOl Ufe^O. 

§g?cB£^ 2-£S5§(2-propanoa M^S AI^(resorcinol ), MEIM^^oj}^ 
(trif luoroetharol), Ailg^iiJ-gfcyclohexanol), ^IAhgs_goi^^^BM(hexaf fuoroisopropanol), n 
gMt-, S BKIOI4K«»leic acld)lh 4aAHSS0Me(hexaf luoroacetone)SfS| S|g£S 2CH3 ^lOiOrAfl 
^(hemlacetal)S 01^013 5CHIA1 ofLF E~ M 0i^2J ^gOI b^UlO. 

Sj^fllSfe HIOIS^ aiaa-SaiH Triton X-100(Aldrich Ar), l9epal 0M-?10(6AF 

Co.) §01 P^ H^ohCK 

AIS «|2Et_CK B SAIIAiDilAf^ 21 oH^^ 3*83 s«M S4^AI?I£ 31S 

SIP. 

i£g^ ois^i 3£§ soww §pi ^i^iot, ^aoi an sms^m im ^ssoi 201 aura 

olO. ^^IgQH^i Oil ^ 0ill^?^L1IO|E(ethylere carbonate), = SI ?S?rSL1IOIM (propyl ene 
carbonate), P Oil S?rSUI0|M (dimethyl carbonate), PDIIll^aUIOlM (diethyl carbonate), (HiaOill^^ 
aOS(ethy)cethylcarbonate), aOh^EISS,«(??-butyrolactone), PDill#^AlE 
(dimethylsulf oxide), I # 3-P^S(1 ,3-dioxane), a^E^o|ES^&(tetrahydrof uran), 2-DiilEiiMEF5|E 
^^(2-methyltetrahydrofuran), #5^( S ulforane), N,N-PQii^iiMOI-DIE(N,N-diroethylf onrniaide), 
Plg(diglyne), ^EieU (triglyme), EHMEI-^g(tetraglyine) ^01 SIP. mm, ^^I^OH^ H^E § 
QH2f 73SE eQHS ^ 01^ ^S^S Afgofe 301 Hrg^lShP. 

EI1SS ^XKH!UXI7^ ^0^ ^HE!E7I- 3 201 HfS^SfP. EIMS^ LiGia , LiBF 4 , 

LIPF*, LiAsFs, LiSCN LiCF.SO , # LiN(CF $ S0,)„ S LiC(CF,S0,). §01 Si^DI, Oig2j Sf}#E AFS 

i ^ SIP. EI122J ^E^ 0.5M LHXI 2M0I b^UlO. 
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#71 Soms zmmm 3*11 ssn§ saw chob 30 lhxi so sux, nm m- 

40 LHXI 85 

37ISW3 &S£0| Hffl, £IM0I£°J 3£7I- ^ai#(liquid phase)g 1« 341 El 71 USUI OIS 3E 
£7f 512, &g£rA]?l7l SAMS ^>SOIU £E §^ 3*S ©XI SfSQ^ ^301 2iQ. 

oss n^anse □« ##se obj» bd. 

»»SB 25, SStra 5 7\M CF5S ^51 ^ 12x0 3*8^1 H2W.- 

373 era- B7i 4q™ oimej kv&si »^33ia m» bww sis s7imai a** 
suw. 

net&t s^»» n^xi- stwssj E&wm n^xi- sung sun gftiAiact. #7i st^g 

eqej I2*jg USfsolid content)^ SH glKHI CH^H 5 LHXI SQBWO[ UtS3&K3L SSifX 0IS*g 3^ 

25 ^ 3SBH sfei 71718} &sd\ boixidi, 5osifx oittBi 2^ nsxi- s^si eitu s- 

7iU St}" g 0 -S£l §£7F OH ° 7iXj= £ fit 71* BftSV 4 S!Q. 

SS73- gSBl gJ&ol 8H2 g^*II7|> A|£ gxj^ S# ttflSPI WHM. XK3 2^71 

(magnetic strirrer)U 7IT!l^i in B*7 1 (mechanical stirrer), HEflUIEiEj IH&!9I (planetary mixer), 
^71 (high speed disperser) OISSKH R&S SICK 01 UrSCHIAI ^ 4431 7* Al£ gxl^ 3! 
# SSWffl 7157^ «7lfe 21 BWIW7I W*KM m»7|S 01 SID, £E£h 

S^Ofl [KMd£, tr5(defoaming) Si SE1 2\%m 7i^ 4£ 2JO. 

h^xf at»ai7i- sraa SotiEin s^x-nej- asisroi stfa s ess* », wis is, seis-oi 

U E»=S StHI ^J»7* £|E^ £5dO ^ SEHS ?H^g*H^. 01 HE e^2J <=]J1|£ 10 LH73 

200AmS 3ESSr= 201 Hrg*!StO. ii^J 5JHI7h 10^ OmhOIB 7l7t|S( ^£71- ^OiXlOt, 200/an 0I# 

5f ^EHS JHiSItt * HS» OHeq^Oii DSSg E8JWI ^l^rOt, ?H^DS °f Hg» § 
H|§0H7h WO\°J>= HlgOH^(nonsolvent pool) (HI H^XI- gt^SJ gDHM ^^te tfQ. tEf 
EiM, #g#0t eOH a HieOH ^# SOI H^oHIK bllgOH^Oil AIZ^S gDH 

Sa- HlgDHHJ g^Qil CKh LH XI 1AI2I §EE7h UrU^SrD. Al^Oi SStl Q^OI S£S 

73 sskS, BKHS AIZ1-0I a ^ ^^01 ^CHAIHS b^§W =§fCf. QIEIH^J SSS I0 4 C LH^J 
90*c7|- brg^SKB 20*c LHXI 80'c7F bha^olCF. SS7h 3^ #g*J- QSSOI SSEEIXI S 
oHM* SS7h SoHS ^ 7171151 HSJt ^OiXIHS HF^^hAI S§l€r. EHxIS, ^71 

s af^a, 5^Af stffi a §oh^ sa- § 0 ^ §21 eoHej sjssss Lrg^oi ssei^ 201 bure 

SHB, 01 di^ S^g^SI ^^Hf ^E a A|^»# igse SO! SD. 

gOH^J ^^01 HLKQ a«S °AM EStCK 

a^ffi^ s^aar us?;!- svasi ^7ri(eoH, bigaH, 71s §7k 

SAr 371 40Am 0|t r 2J ^g-^SJ ^^XilSh H^Aj- 1^4§ giBS g7|0i!A1 3^ SSltKIK 3 

aS§l SI-J2 g^Xfl7h A1^ S# ^Al^^l ?|5K3t> AF^ 7l7tl^ H^7L MSILHSEj iH 

^7L M37I Ol^f-OI aew ^£ SICK 01 ir^QilAJ S^7F Al^ gxl^ SS ^Aiam 

£&5Eg 7|57h ^71^ SS a>W r 7l SIcKS ^gE> S»7IM OlgS 4=S 2iQ. ££tT, 3^ Oil 0}EW 
^, ifM(ctef oaraing) a 2rSS 71© 4=£ SiCK 

nsAr §tf«i7i- &3oi g^aii s^asa- ssehTii § ustj s^is ©ohai^itu 3 
s goH, ^ bigoHP naw atiaa saoi 4071x1 ^~ ««lhhai a7rtra. diah chss ^ze# 
^^o^ Sr7i 9ifl 7is ^^au sjaa %m %?m= soi uie^tiD. oim ^7^01 3^ 

ofTil StJS ^ SStT WIM ^EISOILr BEE Sgt^ ^«!7h EJ£S ^lol-OI 

SEH^ ?H^9£!CK OIUH 10 LH XI 20Q*»£ ^Isfe SOI blS^ID. ^J)il7F 10 

OmmiS 71711^ &E7h ^CHXIDj, 200^ OI^OIS 0|g 3ES0I ^§£5 bh&SjthXI SeO. 

5t ^EHS ?H^St»" ^ 20*c LHXI 200X MA| 3?H§ 2}# 3ZEAI2! « ^xfl 3o81S 5E 

S^IS2r bl2^ OH. E^a, HMXF g^a a ^7rM §2j &3t»" gtf S£™ 5£JS 

01^7171- ^CH^HS Oi^Cfe Ej-SIOI SiQ. gAj- ^tJOj OI^CHXIXl S^Qii^ 71 5 

E~ ^SI7h H^Til ^5^171 CH^H, mm ^ SEH2j ^^0| ^JXI 7|7||^ S£2h XBSgOl 

^OIXITfl ^. 71^ ^^7f ll&n ^SICH 2iXi SW 2^ 3XI2J 3oB§SAI ^a AFg 

1 OK 3X1 «hgOI M^^oCT &*BIS 3tS£l7il ^| ^01^ g**OI 7170^ 

7rSOI73°e, 5§# Xil^= 5201 ?i3Cfe Ah^OI 5|£j£ISiQ. 

it!-, S1CHA1 7IS^^# Z\M bl§QHS ^7^F7il £1^01, 3^!g2| SE|^ gDH7r b| 

SQHMD 3X1 §g-(25)aCH0^ 7}£Oi ^ SiH U|gQH7f 2X1 S^IS 7ISOI §^EIX| ^71 

[Ui^Ofl, ° 3 ' U J5|2S blgDH^ gDH2Q Hl^gOi ^TiU UI«»S0ia£ 5201 ^HoKIF. CKrAi, 2*! 
^OflAlzr bl^DH SOI 3^ 7^-^01 SO. 1^, bllSOl ^7jU Hiflgg b|gOH# Afg^SgAH 
252rSMAI 3^H1 ^^E1 &3ol X-«71^F7I OiSM ^ SA^DK ^3^1 a7i5r7l ?l^r01 ^ 

^(OdM soi, araoiu oiiEfl^ ^ohTiu 25^sm ^ ©a m)# ^Ioct srg 

4 SQ, EtT, &7I bl§QH7h £r**L 37|Sr*^£S M^IT ^ St7l OSOI, 3o81 2| LHM ■ 
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U g= S£»WI_h 2X121 s^S flfgOSA) 25* S= »§!EI01 273°) gif ^5 E= 

m% 1 S§2| X3Shl i£HW 4 SID. 01 £1*1- S73l^ HISDHSEr OWEr 7IE1 §!7rl(H] CHSBAIE 01*!- 
7CT0ID. □eiHS, §S7 r M SS *>2SI JJITiSKO §4^821 HgXr MMBtSI 2«B§ em °m7l 91 

oba)= his sgoi ^SoBxia m^gf s!-ssi7i oiai- 7^goi sa. 

QK1AI, £^!g2S 2*8! 9} E= 2X8 2oH!m 7315S1= 201 3^gEg 7313=51= 2fiCf 

dure SO. 

s Est ^7i Qgs nai 20R11 2c8§s ais^ 01*1-2x1, m\ zm oi»2xichi & 

ti 201 Q. 

£71 2X121 2gJ 2^2, 2§fl! 5» AKDIOfl ?2 HES 731 *rl! ?f= S! g^2r t»ffl 301 Ul 
012 (lamination), Expressing) g2| <g*£2.2>H g^AI?l = 2# TOO. #7|£t &S2£ 2581 
9fg 73l5Sr=, EUmm 2X1 5iJO|if>08 §7r5K>11 £IH£ SS0U1 *B£532| *8°fl a^Sfe" 
4 SID. 5*1, e«*H 25«1§ §^ 4= S!= »EI7 r OIDI 2 SHI' S|l 73J5or= &7HMA1 BMCHXlDf 
7b±73l §2| £g 2|gOI l'fiS!7l UH^CUl, I§i Etetm 4 SiCM 4= Jim £=■ OK-I 

3 XlSstfl SOISI-2 4:11 SI,' 4 SI= §§01 SID. 8?=" OHJEh #7IZr 2SS1 731 

SSIS, 2gXJ 0HMe>i7|- S2H D5S ^51 7rX|7| QSQI «H« S*IB2| OISOI SOIolES 
§4=5021 2« 2 SB 1' 21 Elg OIS 2EE1 tf^AIS 4= 21= §§01 SID. 

B S^2| HSU 2SB!# A*g*j- OI*r2X|2| 7312&g2| gem §3. S2 £9|2| UrSES^H 
SO) 2 2*fl! Sfs 71§0I(HI 52. 2,^21 StMI?1A1 2 AIM ^SttQ. QS£ 2SH§ 

SUMM- §471-11 g^OI S*J2I01 S!2CH, CHS 7W2 2i2.ES ajjcfl 2SB§© □ * ©OISrTfl 

tfSS" 4> 2i= 3EHB SXW ^ SID. ot= 2Sa | 2 |- g=g g= 32381^ 2?|S?*S SSH 

0) 2iD. OI^!?fl CHS^eiWI StjSI 2SB1# g4=AI?l^ &SSr 3?S© 71x13 2AIS 4= 

a= ^EH7f a a. 

(current collector)^ Wm^ §25 OI^CHXI SiD. iii #2. [Hi||S ^IKactive material), 5E 
2X8 (conducting material), ISJ-fll (binding material) SOI 5ti£IOi SiD. OI^-WIE 2XJ2| Ssi t> F 
4 h Aia ^Sjog zfg S7rfll(additives)7 r £EJ1 4 SiD. Sf^ £E= l^M ilifl^ S2ifl, 
#1!'. E2XB, §tJ-SI S §7^3 MS. SSJti- 2^ 4E 2J£D1 ^5J(HI OErAt^ 6f0|^ i>E SO. 

2W S2J8= §^£HIAI 01 ^01 XI ^ 2^/&S E>§08A) SS8 r = 2Xf2| OIS SSg 

SISBfe 20IQ. 2^ 22*8= CHSIS 3EIE(grid), ^(foil), S§ 5^ (punching foil), 0)|§5^' 
(etching foil) SOI AiStlOl, 2X|2| S&OIU 755 S§08 S>40l 2^" 4= 2iQ. MBit 
3^08= Isi §311 il 4 Xi|3£ §§0| BhDS2r§ 4= SiSffl, §S A|gW 3^08 

= 2xi ssoi tf^aa si 5 ssoi e^sbi 4 sisu- mmm &&m\ mo\x\^ mm sum 4= 2i 

D. S23SAI= ^?EI, a^OIS. US, EiEJ-fe, ^EBS!Blii§, <e*± SOI AtSSQ. CH«8S, 
§£g W^DIhOI. S^S£S ^?EI7r ArgSIJl S!D. 

&H'2 2X|2| #g}2 9t§(E& 25r/^a°>S)0| ^UIS gCHU= XflSOICH, 2XJ2J 

i§s= set> a^oiQ. Etf ss§ gLH2i tr^goi 7i§- s ggoia-. °« s#isais 

20lS^(transition metal)2J 2Sf§(oxlde), »5rs(sulf ide) SOIU %7\ZmM, H^Kimm SOI 
AJSS 4= S1201, Hrire5r?il= EIM2^E2frl(Li CoO,), EISU12Srl(Li,NiO .•), EIMUPa^E2 
tre(Li.Ni Co, 0.0, iEiaS Eim?>^2sH(Li MnJ3J- OI2tf^(MnO.) S2J &s A^g SSX> 

TSSg AISs^ 4= SICK §^ §11SA)= &^EIS^(alkali metal), SWEIM3^(alkal i earth 
metal) SOIU 201 2SI§/Strs, S7ltl=y§, 2M»S^S S0| AfSl 4= bHf2> 

5f?8= ^aeu hmx> Aiei.- 4= 20. 2x121 s^oiu ieoii s>*oi 2^§r= 

201 

E273l= Sf^ E^ g^Ofl E2^# *^AIS S^ES g7KI^ TIBSOIDl, HSL^ES Al-SEI 
= 2- e^OIQ. n § 53 (graphite). 33^(cokes), #2&(activated carbon), (carbon 
black)OI drlT^fOl , £221- ?\B M^0| 7@ bUf^SIO-. ^71 3S08AI 2^51! i\U E= § 0|£2| 
E2X87f AHi 4= SlEffl, XfliSOITiLr aSglOITiU 01= 2S AiSSKHE ?gr5lCF. E2X8= 2 
^ 5(8221 #S1F2| 3 S1FX LHXI ef 15 g?KID1, E2IB2| g7HT0l 2f 3 S^FX OlshSES *f 

01X1^ S?08= 27I2ES0I aotXIHS 2122101 ^5f= SHI §01 2iM 4 Si 2, 2f 15 SSfX 01^ 
2! 3^08= 9«4?inS CHIUXI gE71 g^SE E2I801I 2|t» ^BJSOI SSCI= g»ISOI 2iQ. 

1^731= Ssl«2| S£ISr7| 9lsB g7GI^ 20101 CHS8S HMXI^sOl A1SSD. 

HJ8 2S8! em 731 51T 118 OISEIS ^71 H^XF Sh^lS §^73ISA1E A>g^ 4= SiEDI, 2*8 S 2J- 
2| 2MXr2f Sat?' 20IU &S«(miscibility)OI 2i= 2# AUSfe 201 b^SHll. 1^731= 2^ 

nasi #sif2! °f 15 sifx oiei-s §700. §^73121 §7riroi s°oh^ 2^21 st^oi ^oi 

Xl= gJSgOl Sit 4 S1H, 2f 15 Slf% OI^S! §?0fl= 2^2) 7blS2r ChSSOl ^01X1^ S73lgOI 
2iQ. 

§7F731S 2X1 E= 2^21 g^g tf^AIH ^5jE£ §7|Sfe 7160101, ^5JS r = 5 ^01 LI S 
E08 51401 QS«F78 2^^ 4= SJO. ^5 LH¥ E= 22SI2J2J mtmm t, F «A|?|71U, ^22| 
« E= UI1SS1 SESr71LK ^5 ^37.»g2| #2E E= 2^ 7315 S§2| figg *^AJ?I71U. 

2r#2/2rS'2# 2j73l5F7H_r, ^S SSii 731 ltf(recotib I nation) E= 731 71 5 171 U, E= 
°-!Jj82SB! S4^?l if^AI?l= S Ssl tf^Al^ia^ =»£g §7IS178 3D. 0135 S(salt), ° 
/?7I mil, ?7ls, USXI- 51^101 Ahg§ 4= SlEDf, ^71 2oB a SJOi §71S g 473171- 2^1 ^ 
E 2iD. 
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B 1T§2J El§ 0W3XIW ZEs Q ^Xfl3££ ggSrS Qgm UO. 

a*8§ oi2fe ass gf^ a s^m wi 3x121 ^ehs sat* siou aisi a$e§# 

Ai7!^ EKNM 713 01Xr3Xl§ Jffl^Ch ArS5r7l(HI 7rXl^ Hfl 3 SHU 

01 £171 WflAIS 3SH§# B«AI?IS EPtll BfEAl 71x101- S^U, Sg» EW§ 7i*IS 

3*l£Ai ^ a& #EH7> SD. Bg& EPOS 71x1X1 S3 fe« OlSSEgOl QH3 gQIXI 
71 [IH^Oii U XfSfiSAIS SMBSAI umv 4= SiCL 

^7i ases *m zmm m sra a/££ g^2j xiisiirs^ osa- sd. g?^ 

XBS 2|2|2| Zttmm #2iEI^ £L ?H£§ (casting), 3D (coating), ±3.& = S1J (screen 

printing) §2J «^£S ?i =ai^ (pressing). EJ-D1L1I01U (latainat ing) §21 «B£3 

ss2SH2r itui^ »5»ctu, ss, afigasmoi z\m grass si^itja. 

^7i2i i^£g nsrs 3^ «w. s*»l new m&w a §dh^ nsn sta^ #a 
as 3§ ?H±nma asn§ s>s ore* sisdl as, nqsta eraiuioi 

§ as saasroi ^£ ot, axr2j sbm a«r 33, a^su atifl ^ st*ss t/^Ai 

1 3^21- 3ilB 5JS1 fll^SS 5301 SSSW 33U £S£Otl 3^ £~ 3oi!IJ 

°>0| 2g£|71LJ 3 g&0| £#£171 S3M& Ar§o>7| DJBCh ERLh 33B0H 2J*|| 3SB1 
m USB 33, Q£2 7ii £&WI ^loH Ar§£l£ HigDH £E£ 2JSH 3=}0| SiSS 

^ 2i£HS DQXI ^EI^CT s^^, c£*h, HI^OH 7ISSSXilSAI ^§1 M mO\ AF§^ S3 # 
S*i- Zj^Hf^M TixlX! s^^j g 30 75x1 ^tCT 4 Si^DI, &gg[ 35 SEHDW £ 

irspioii &g oi^goi siq. heill g^s xo^ioi ^siur^ ^x r 2j »s§ e?s S3, a^nf a 

ME ^21 Bt.^01 9»HB ^ Sfe BSOI 2^71^ «fe 5EISU- SS S ^H17{- EteSEfe 

ssoi smes. sq uw^sia. 

S£tl. S ^2^Ei XII 2oH^' efS §4?3I7|- 5tjg0| SiSHS 3$8S SffllU 

1 ErEI a*B§ ^ v SE^ 7^171- §7^1 aofi^ °HHI bl^FOl 7178^} 2>>£7^ HCf~ SSm XiyQ. [[> 
StAL ^71 ^ai^OlU EK3IL11011 UrSOilAI ^EH ^M7h ^ol XH^^OI 371 [fflgDfl, M^MOl 

CHS^i+OI 7rfetl" 7rX|H SiQ. ^, S gS^S^EI fflS5E|^ So HI SfS, &EI2I- 

S§ g» 3 SBIS011AI 3Elt? H&il^! EH31U101H gWW ^tltl ^SS 7WH SiQH ^ 

DISK tfAIWMAIfe S ^Oil ME HM S«IB a OBtt 2XI2J 3J|5 

^«*| gS^Q. 32^£ 2x^1 3MB2I »5 a £AH SAlS^ffl, OiSr O r #£i Hxil 3*1 

am s>^, stmo axu a^*m n ^^s zMtr= 2mm choBaie 7is§hacK 3 

EiU 01S ^A10|i7h S ^SE) LH^# HtSSfe 2S OHJDI, B ^S2J 71S ?|XI1 SSOiLW S?l 
LH Oil AJ ^01 7fe*»CK 

^'Aioii 1 (^a ) 

20td£ HHDI^(vial)(HI PVdF ° XH^I Hltf7ICHlA1 5M §5E SS!§«a. 

0I71CH1 NMP 4mJBM §7151*01 ^ZiW ^Sol [IHUfXI 711^ H^2Q. S^^l & l X}-7^ Aj^ gxlS 
21 »?3oCT ^ISH IIBJ- 30M ^°!- ^§ah m«M t«5rSa. ^71 &§CH3 Stl^g 3 

EIJ? ^IDi] 100 Am S£2] 3H71- £IE^ HUSISQ. mmm HlgDH^Oil tOS §E 32 D 

g i'MM XHLH 4O*c0ilAl 1 AiZh S£ Zj^rSD. ^7|2J gg£S S05S CfS^ a^flB a 

sis e^Qii iog g£ sh^i a§n§oi ^a^i s^a ae a^2j °>ii ati-M ^§§rii, 
s^bs oig5foi asEss *a»hao. 

s^aai- 1&X1121 §2 tj^fbioii ma as^ hxa ate§2i m-gut asss o r 7i a ion § 

EioF«Q. CrSig 3 tHU ^01 ^ifl a^H§g S4^fe HI H§ 1-71 ^oflAj CS2^ BQI 

(sorption capacity, §2|§raQ. 

A«t> = aia 3*8§2| of (mo))/[a§BS 5« (mg)] 



4' 




PVdF 


dlgOH 


°am aoi§ 




oisa^s •- 


71711^ 


Al 
M 


mm 


g 


g 








(tnS/ctn) 




a 


DJEKQUOiM 


0.13 


0.28 


H-D 


EC/DMC 1M LiPF* 


7.0 


2.1 


© 

"r "t" 


b 


*• 


0.17 


0.26 






6.8 


2.2 


o ^ 
—» — r~ 


c 




0.72 


0.24 




EC/PC 1M LiPF^ 


6.9 


1.9 


O -A. 


d 


te 


1.06 


0.26 






7.5 


1.8 


o >s. 

' T "T* 


e 


tt 


1.51 


0.26 


tt 


EC/DMC 1M LIPF* 


8.0 


2.4 


OA 


f 


tt 


2.00 


0.26 


tt 




8.5 


2.5 


O A 


9 


it 


1.98 


0.25 






5.1 


1.0 


O >s. 
— « !~ 


h 




1.37 


0.60 




* 


7.2 


1.9 


o 

—r-tr 


i 


m 


1 .50 


0.38 






8.2 


2.0 


O A 
— . -ETE _. 
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j 




1.65 


0,29 


# 


ft 


8.0 


2.4 


O v*. 


k 




1.34 


0.58 




* 


6.0 


2.8 


O -A. 


1 


a 


1.50 


0.38 


ft 


m 


8.2 


2.9 


O -A. 


IB 




1.35 


0.59 


If 


ft 


8.5 


2.4 


o 


n 




1.35 


0.60 


ft 


ft 


7.0 


1.9 


o .A. 
— » — r~ 


0 




1.35 


0.60 


ft 


m 


7.4 


2.0 


O .A> 



20mB timmn v&auom sim itwi smm ^ § s^ichiai §e 3^ stj 
si-2D. a^ioii nmp 4mii s?mo] a*.WF uHhxi Redact-, swt ai 

s 2§ »*isk?i «*i aei- es 30^ s» msM tisi-aci-. g?\ i&msM °mo\u 

5tJ^!l SEiJ? SICHI 100/an g£E5J £IE^ HfJShKQ. SIS I'lM US 4»2M \<M §E 

£S §#1 WLH 40'cCHIAI §£ 4^121 JifliS OSS 23*11 § Bfg 

<*» SSgg g°«tHl 10M SSE g?4 SoBlOl &3ol §4=3 DM °7fl sjgSKQ, 51 

ft SKIS^SIl OISSHM SSSi sgSKfl SPI 5 2CH1 LEHHSJQ. 



[3 2] 



a Aim 












7IW3 » 




9 




9 






(riS/cid) 


£ i 


p 


1.98 


PVdF 


0.24 


EC/OMC 1M LiPF* 


8.1 


2.4 


O -A. 

TT 


q 


2.00 


P(VdF-HFP) 


0.26 




8.0 


2.6 


O ^ 


r 


1.95 


PAH 


0.25 




7.8 


2.2 


o -a. 


s 


2.00 


PU 


0.26 




8.9 


2.9 


O .A. 

— r — t~ 


t 


1.98 


PVC 


0.25 


il 


7.4 


2.0 


O .A. 
—i — r 


u 


2.00 


PCVdF-HFP) 


0.26 


ft 


8.5 


2.5 


O -A. 
-i — r 





20mi> dHDi^(vial)Oi! DKK2U0IM 1.179» PCVdF-tf?) 0.59S ^ Xh*j BePIMAI 5g S 

E CH7KHI QFA-flg 8gl g7tfKB atWPI- SSol ^1 ttPtfl Tti^ UlSmi-SiP-. g 

*a hxp* ais gxi^ sxi^7i me laej- Eg 30^ §et £mn> mem twraa. 01 st^ 

(HI DillSlgEIM 0.99, Triton X-1G0 O.lg, 0i4r=£5?S 1.8gM §7ISK)| 0IS0I 3SoPil StJti CLHUh 
73 10g SE £§ift otaQ. #71 §>^££ SimOiS Stf^t SEI» ^Ofl 100 ^ S£2J ^Jffl 

7^ 3LmV W 40-cQilAj 2A|Z h ?l BCTcg SS3^7IOflA1 6AJ2I §E □ 25. 

mSQ. ^7|2J SSfi§ EC/DEC 1M HPF^ e°-«CH! 10a §E S?J ^XHi 3^8 §01 ^3 

o| g^S D§ S^^l ^1 22® #§§ra 7t|A^ 7.5 2£ffl, i2g aiEIS^B# 0|gsK« 
«§t? «S 01^ 2£E^ 2. Ox 10 5 S/cro SQ. 
^Alffll 4 (OliBtfAlOfl 2) 

20ra£ HfOISDij E&HLh0|e 2glh PVdF 0.26g# « ^ 12 ^7 1 Oil Al 5£ 2<4 ^tit^ 

2Q. OPiOil NMP 4mig g^^oKK ^Xil^l- ^# II11DKI SX^7^ A|S 

2# SfflSPI ^loH £1 30^ ^glTF t«o^Q. SMCHS 

?ion 100/xm ^171- eie^ auti- ^ s-sqaai 2aizt §e a^om ssa2E7iQiiAi 

6Aia □ 25o^Q. 01 UH 50XSES ^S^SCh a ^AlOtfe ^71 ^AlOtl 1 

LH73 32} ^El Cf^^ =?ZM &#7I g§S 71x1X1 31OIQ. ^7|£J ^5£! 

ejg ssis §^oii iog ^xii Son §oi g-ssi ae st^ ^g^i- 

ins sas^ag o\Bf>M seem ^saraQ, eimoi^ see^ #swaj 7.0x10" s/cmoia 

a. 

^A|0fl 5 

"HIHSI^IIF 7I^^^^ Af^olOt d^3^I^Af^(linear sweep voitammetry)! ^tS^SQ. 
3^1 m\£ S^OUAi^Ei 5.5V HFXia^Dt, 3*1 ^Af ^E^ 10 roV/sec SQ. ^AjDtl 1- 

(f )- l-(J). WD 3 ^AIOII 2-(s) °J g«2g QSS Hxil 3oH^2j ^S?|?A^ M^} g]» 

P E 1 CHI ZW A, B, C, UEH-fiaa. 

^AIQfl 6 

S ^013 HM StlSS 01^013 3XIM ^^ol-Ol #^3 Eil^Mg ^oFSCK 3XIS ^# 

^EHs 7WH ^^Di, ?> c ^, 3oHH Sf SI M^l amiLIOia^lOI Oi£!M£Je « ^X-il 
&tmm g^AISQ. 7^§1F1 ^ AIZKH1 ^E(C/2 rate)^ §3^1 3X1 32rt)l 4.2 V7> 

1 fflUhTU e!7hofJ2, DAI 4.2 V SS^M 2I7WKM 3S7F C/10 raAS SiS" mum #3o^D. a □ 
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§ 2.5V 2.75V ^ AlZf ^3 <£?E2J ggg ^3S>«D(C/2 rate). 691 #32f S9§ 5.^ 
SH31 2f gS-S S^M CGM §1F£J "Sri SJ^SrSQ. 373 S Etl^M M~m SK7I 2 3011 
geiSC E 20)1 EAIS12Q. I 3CHI 3HAIEICH 2!= Ur2l ©01, 2X1 S*ISS 2HM 9|a 2«B§ 
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I^S EiI^M# «j-^MHl [Era- SOIX|£ 2| g£3glf 

§1 AfgSfe g^C^AIOfl 6-x)SQ SfeOI ^^Sl ST 4 SID. Qi^OL B £*ig(£A|0|| i, 

2)9.^E\ gCH2 HxH AFgfc! 3^(£AIDi! 6-v. w, z)?* 2^S(£AIMI 3)££^H SOIS H 

a Soil! MSil 3^(^A1WI 6-y)fiD 2s# SSg & ^ SICK ^, SMS H| Ha 

SSHS Afxij^S^ ^^(0I2SE£. 7i7j|^ §) »OPI- HTfl LIEFUXI oK3EE, £M 

®X\ ^gBJ ^IKHIAI^ g^flll A^^Il LP-Bh M ^ ^01 2^1 3X1 S 

^ 5)01 ?«ti- sa* Diaa a^i sr ^ aa. 



OlSDii Tffl^fOI UBSOil SofH^i OIS S££l g^2J 1 SEHHJ H 

g» a oil hi- gai ai^ai ^^chi ^JoHajse ^tn£i^ eiesoi stB^ araaflAi eseixi 

AK3I2J 7113 *ltm S^AIB 4= SI^H^, Elm 2^ ^Aig SflSB AISSPIOI BJWKJ. ? 

7im n^^g na stHi*s ^^iM us ^i§oo uiti nasi ?mm t 

^Bgofl 7^1 sa^oii acHAi, a^g&a sjtr ^^goii sit»- s?^^ sgoi si^oi 
s ars5?oiE3i sxi ^ai urn mo\ ^ssipj ^ ueh.^ § s^oi 



4(kn oiftFsj a^g ?mn\ m\ vtmm s*ttm &s 25 #eh s«i ^ ?\$ 

£L£ 30 LHXI 95 §7^^ ^7i# ^fH an OIAI CSS 752 £|CH S£ 10 LH 

XI 200a« Sf», 9| fl Stfil'M 5EB*f aa SW3 #^1^1 CHtB 30 LHAI 90 S 

a itHHi sow, ^7ii g^si- n^Ah s^asi s&mi ngxi- g^si gonaii SotAia 

Oil ^ ^EH5 ?H^§^ ^1.- &?\ eOHl I2^Xf g^2| UigOH^ 25tfe 

15^^ ^s^s 5i™ oi^i-sxig urn ?mm. 
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J3I 1«HI £[0iAj, °?ll g^Jdl^ g£, IMKQUOIM, SE£B|gLIOj§. £H IS 

^EJ^OIM £JXF; XOBEK)|e, Q££ tf£|?h Qgg fc»<g £*»S 

SX>; 51 20BSAI 2 LHXl 30 nm2J 7IS 33 # 3fe OfliSE^ SXhSflS 01^013 5IH1AI £^ 

a ofu i~ i oi get ^tsoi2. 

#71 OIS 2E3 a*BSS. NW2!?t£UI0l£. = £IiSS?ffiUlO|M, CIM§?HamO|E, □ 

Ml^aUOie, 1 Dill ?«U0|E, ^Dh^E!^^, 1,3-QI§K3, EilME^IE^^, 2-OillEflME^ 
E3?Bh QIDill^AlE, #5Sf, N,N-CIMS5gOK]|E, Cl#g, MEIgg S EOMagSSS Ol^Oi 
2 20U1 fleia *HJ E= # Q|£2J SftiffS Ol^OiS LiClQi, LiBF, , LiPF*, LiAsF*, 

LiSCN UCF.Sa, LiN(CF*SO,): S! LiC(CF.SO,)*S Oi^S 50JAI SfU E~ M 01 EiMSt 0.5 

LHXl 2M feES gollAJ^ 2g Sfe 01*13X18 Hfll 3*11. 



a 2SJM sjckai, 391 n^x* stwf, gEibiaagsseroiE, HiyEisisSEhoiESf num 

^n^^oj gg^g, HiyE]E!M£EfOIE£f- 5^Bll^i+2J §§t«IL MEjtilklM£EK)IE, gEI&fl 
IDHETOesaOlM, MEIDllEKttHiaiOie, =E\QMW\E.. SH|i?a&, MEI££, sBiCHlEJI 

2, saMis, gEi^sna, seimss!3ak)ie, bbiol&^bb. bswbci?!. bbihmbb, #a 

OBlSUii, MEIOI01E, BabHtfSagr, oeSSLI^i^IIQia! H^, Ofl!S!! = 5.g?2a2! 
EMKD, Efleenmg?flgEiiaOBiaiO|E, BEICIWBg^if, ^EI?hMUiOIM S £E|g H^XS 01^ 
Oia SU E^ 1 0I#2J ^MOITiU 0IM2J SS&aS! 211 t>\0\: 

£7\ ngft lfi-fl|2| SOW N-WSiEISeiafc. DOHSSSQfDIOlE, P01II!QMdlM)H](CIIE, Ed 
MEW1E55SK OWISUMI, AIMS^a^, l^S^l, P15SIHI&, «|AHHI15E^50H3|€|E, CI Oil 
U03SAIE, OWlg ^ P^^!2S 0I^CH2 SHIAi 2^*! ShU E^ # OI^J £t,V0!2; 

#71 H^Xj- ItrtHSj HlgOH^ 1, OH&M, Dill^MEIM, #EIAOM. OhAfl^. CI1SSM&, Oil 
BOtAHEHOlM, S&B, OilElls^ Oj^oia 50ilAi §U E£ 1 0I&2| 

S! 2g i9£g 5fe OI»aXI8 Hx^l ?3*IB. 



^g£f «. eDHM HMXF BVSSI dl^OH^ R&t* Oil 35«H», S4^aS 

oiaii ass »iB 012^ ^e^ ^ ss ^^21- tHHi axisj ^ehs ssth ^ 

(Hi 01 s ses ^S35fl SoHie s-^ai 3q mzt* Eie owaxi, 
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